Intra-clutch changes in egg composition and shell quality were examined using two laying hen strains (High line: 40 hens, Low line: 39 hens) which were developed by a divergent selection for yolk-albumen ratio. Oviposition time was recorded every 30 minutes from 5: 30 to 18: 30 for a duration of 90 days at about 270 days of age. The eggs of individual hens were collected every day from three consecutive clutches.
Introduction
The supply in the present egg production industry is stable as a result of intensive selection for the number of eggs or rate of lay. HUNTON (1984) reported on the selection limit of egg production efficiency and pointed out that egg laying efficiency has approached a physiological limit. However, even though the number of eggs produced from commercial hens is almost the same, the size and composition of the eggs are not always the same. MIYOSHI and MITSUMOTO (1994) reported that there are great variations in egg composition among laying flocks. Egg weights were also reported to change greatly with the age of the hen (HURNIK et al., 1977; FLETCHER et al., 1981; HASHICUCHI (1996) clutch terminated by one pause-day in the next day. This laying pattern is similar in both high and low lines, which can produce different egg compositions (MIYOSHI et al., 1996 b) .
As for changes in egg weight and egg component traits, the first egg of the clutch had the heaviest weight and then egg weight decreased as the serial number within a clutch increased. CHOI et al. (1981) reported that the mean egg weight of eggs collected in the morning was heavier than that of the eggs collected in the afternoon because most of the 1st eggs in the clutches were laid in the morning. These changes in the egg weight within a clutch may be explained by the physiological condition of the hens.
In the beginning cycle of a clutch, the hen may resume her physiological state and has the ability to produce a heavier egg. However, this physiological condition is 
